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(54) TItie: A LIQUID SAMPUNG DEVICE 



(57) Abstract 

A device for separating a predetermined initial volume 
of a liquid stream such as urine whilst being passed, compris- 
ing a container (10) a closure member (1 1), the latter adapted 
to receive an inlet tube (13) connected to a funnel (12), and a 
capillary tube (16) connected via a further tube (17) to the in- 
terior of funnel (12). A shut-off valve (15) acts on a length of 
flexible tubing (14). The liquid sample is delivered by the fun- 
nel (2) and inlet tube (13) into container (10) until the level 
reaches the bottom of capillary tube (16), whereupon substan- 
tially no further liquid can enter the container (10). The shut- 
off valve (15) is then closed to prevent any further liquid from 
passing down the inlet tube (13). Thus, a known initial volume 
determined by the height of capillary tube (16) is collected. 
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THIS INVENTION concerns a device for collecting a 
predetermined sample from a stream of liquid. More 
particularly, the device is intended for the separation of 
an initial 10ml or so of urine from the remainder of a 
sample thereof. 

In the study and diagnosis of male urinary tract 
infections, there is a requirement for the separation of 
three distinct portions of a urine sample. These are known 
as VBl, the first 10ml of a sample; VB2, or midstream 
urine, which is a volume of the urine passed after VBl, and 
VB3 Which represents the first 10ml of a sample passed 
shortly after a prostatic massage has been performed. 

These distinct samples may be used to diagnose 
infection and localise it to the urethra, the prostate or 
the bladder. Correct treatment of the infection would 
depend upon its location, and localisation is based upon a 
comparison of bacterial isolation and leucocyte numbers in 
the different samples. 

Samples VBl and VB3 represent urethral washings, 
the latter being expected to contain a representative 
sample of prostatic fluid. For the concentration of 
leucocytes or bacteria to be meaningful, the volume 
collected should be reproducible from patient to patient. 



wo 86/03394 



PCT/GB8S/00576 



- 2 - 

A recent teclmique is to measure the zinc content o£ sample 
VB3, since this gives an indication as to the secretory 
activity of the prostate. 

Samples are conventionally obtained using a marked 
5 container and instructing a patient to cease urinating when 
the liquid level reaches the mark. This is found to be 
neither accurate nor reproducible, particularly in the 
collection of sample VB3. 



An object of the present invention is to provide a 
10 device which will automatically separate the first lOmls of 
a urine sample from that which follows, without any patient 
intervention. It will be preferable also for the device to 
be sufficiently inexpensive in manufacture, to be made 
available as a disposable item. 

15 According to the present invention, there is 

provided, a device for separating a predetermined initial 
volume of a liquid sample, comprising a container, an air- 
tight closure member for the container, an open-ended inlet 
tube passing through said closure member for introducing 

20 liquid into the container and a capillary tube also passing 
through the closure member and open-ended to permit 
displacement of air therefrom, the end of the capillary 
tube within the container being disposed above the base 
thereof at a higher level than that of the inlet tube and 
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at a predetermined distance £rom the base such that filling 
of the container, via said inlet tube, above the end of the 
capillary tube is substantially prevented, whereby to 
enable a predetermined volume of liquid to be collected* 

5 An embodiment of the invention will now be 

described, by way of example only, with reference to the 
accompanying schematic drawing of a device for the 
automatic collection of initial urine samples, in 
accordance with the invention. 



10 The requirement of the device is the separation of 

the first 10ml or so of urine from the remainder of the 
sample. The actual volume is not of critical importance, 
but the reproducibility is. 

The device comprises a chamber 10 in the form of a 
15 sterile disposable polystyrene bottle, having, say, 30ml 
capacity. The bottle has a closure member 11 which is 
adapted to produce an air-tight seal thereon. 

A funnel 12 or like receptacle is connected to an 
inlet tube 13, preferably of a rigid or semi-rigid 
20 material, and having an internal diameter of 5mm to 6mm, 
which passes through the air-tight closure member 11 and is 
terminated some distance above the base of the container 
10. Interposed between the funnel 12 and the inlet tube 13 
is a section of resilient tubing 14 to which is applied a 
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shut-off valve 15, preferably of a type capable of one- 
banded operation (push to close, push and release to open)« 

A capillary tube 16 baving an internal diameter in 
tbe region of 1mm to 2mm also passes througb closure member 
5 11, is open-ended and is connected via a further tube 17 of 
similar diameter to the interior of funnel 12. The lower 
end of capillary tube 16 within container 10 is disposed at 
such a height above the base of the latter that the 
intervening volume is just less than 10ml for a purpose to 
10 be described. The lower end of inlet tube 13 is disposed 
below that of tube 16. 

A container 10 may be provided with a 
supplementary air-tight closure cap (not shown) which can 
be applied after removal of the closure member 11 and tubes 

15 13 and 16, or alternatively, the member 11 may be left in 
situ. In use, with the valve 15 of the device in its open 
position, a patient is instructed to urinate into the 
collecting funnel 12 until the liquid level has reached 
approximately half way up the funnel. The initial urine 

20 representing sample VBl flows directly into the container 
10 until the liquid level rises to the lower end of 
capillary tube 16 whereupon further displacement of air 
through the tube 16 is prevented which in turn 
substantially prevents further entry of urine into the 

25 container. The capillary tube offers substantial 
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resistance to the liquid attempting to rise therein, and 
the maximum level to which liquid can, in any case, rise in 
the tubes 16 and 17 is equivalent to the level of liquid in 
the funnel 12. Even at this level the volume of liquid in 
5 the tubes 16 and 17 is negligible for the purpose of the 
sample. 

Once the sample is taken, valve 15 is closed and 
the assembly, with or without tubes 13 and 16, is removed 
from the container which then may be sealed for subsequent 
10 analysis of the sample. Liquid remaining in funnel 12 is 
disposed of. 

It is not intended to limit the invention to the 
above example only, many variations, such as might readily 
occur to one skilled in the art, being possible without 
15 departing from the scope of the invention. 

For example, the capillary tube 16 may be 
adjustably located in closure member 11 and have graduated 
markings to enable the volume of the sample to be 
regulated. 

20 For practical purposes it is envisaged that the 

assembly comprising all but the container 10 in the 
drawing, may be provided, pre-assembled, in a sterile 
package, and inserted for use into a standard container 
after removal of its closure cap, and the said assembly may 
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be disposed o£ after use. Convenien1:ly# tlie assembly will 
be made entirely from plastics in order to minimise the 
cost of manufacture. 
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CLAIMS 

1. A device for separating a predetermined initial 

volume of a liquid sample, comprising a container, an air- 
tight closure member for the container, an cpen-ended inlet 
tube passing through said closure member for introducing 
liquid into the container and a capillary tube also passing 
through the closure member and open-ended to permit 
displacement of air therefrom, the end of the capillary 
tube within the container being disposed above the base 
thereof at a higher level than that of the inlet tube and 
at a predetermined distance from the base such that filling 
of the container, via said inlet tube, above the end of 
the capillary tube is substantially prevented, whereby to 
enable a predetermined volume of liquid to be collected. 

2. A device according to Claim 1, wherein said inlet 
15 tube includes a shut-off valve container to close the tube 

and thus isolate the volume of liquid collected. 

3. A device according to Claim 2, wherein a funnel or 
like receptacle is connected to said inlet tube, there 
being between the funnel and the inlet tube a length of 
resilient tubing closable by means of said shut-off valve, 
the latter being outside of the container and of a type 
capable of one-handed operation. 



4. A device according to Claim 3, wherein the 



20 



wo 86/03394 




PCT/GB85/00576 



- 8 - 

capillary tube communicates with the interior of the 
funnel • 

5. A device according to Claim 3 or Claim 4, wherein 
the funnel and the shut-off valve are detachable from the 

5 inlet tube and the capillary tube. 

6. A device according to Claim 3 or Claim 4, wherein 
the assembly comprising the inlet tube, the capillary tube, 
the funnel and the shut-off valve, is detachable from the 
container. 

10 ?• A device according to Claim 1, wherein the 

container is in the form of a sterile disposable 
polystyrene bottle having a capacity of or in the region of 
30ml, and the closure member is air tight on the bottle. 

8. A device according to Claim 1, wherein the inlet 
15 tube has an internal diameter of 5mm to 6mm. 

9. A device according to Claim 1, wherein the 
capillary tube has an internal diameter in the region of 
1mm to 2mm. 



20 



10. Adevice according to Claim 1, wherein the 

capillary tube is adjustably located in the closure member 
and includes graduated markings to enable the volume of the 
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sample to be regulated. 

A device according to Claim 1, in which the 
distance between the end of the capillary tube and the base 
of the container is such that the intervening volume is 
5 just less than 10ml. 



12. A device according to any preceding claim, wherein 

all parts thereof are made from plastics. 
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